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Abstract of JP2004005767 

<P>PROBLEM TO BE SOLVED: To provide 
an optical recording medium having the 
satisfied sensitivity and repeated recording 
property and also capable of recording with the 
high speed and high density, in the phase 
transition type optical recording medium. 
<P>SOLUTION: This optical recording 
medium is constituted so that a lower 
protective layer 2, a recording layer 3 
reversibly changing phase between an 
amorphous phase and a crystalline phase, an 
upper protective layer 4, and a reflective layer 
5 having the main component such as Ag are 
laminated in this order on a transparent 
substrate 1, and the upper protective layer 4 
consists of ZrO<SB>2</SB>, 
SiO<SB>2</SB>, TiO<SB>2</SB>and 
X<SB>1</SB> and the X<SB>K/SB>is at 
least one kind among 
Y<SB>2</SB>0<SB>3</SB>, CeO, 
AKSB>2</SB>0<SB>3</SB> MgO, CaO, 
Nb<SB>2</SB>0<SB>5</SB>and rare earth 
oxides. Also, a lower 2nd protective layer 6 is 
arranged between the lower protective layer 2 
and the recording layer 3, and also for this 
lower 2nd protective layer 6, the same material 
as that of the upper protective layer 4 is used. 
<P>COPYRIGHT: (C)2004,JPO 
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1 Li/> 0 S b t T e ©Jtfco^Ttt, flsKa^J:^, JMUfaS** S b / T e Jfc 

G e £4 a t % J^±^jjP LT <)ft#IItM^ft Lt L 4 0 tztb S b coJfc^fi 

1% lot6 5<Sb<85at %Ol£BH;$>& CI t * s Sf L 

[0 0 7 0 ] 

ttz^ ±mzmmtt&Kit^ Ii:Ga> I Dy, Mn?)H^< H-i^±© 
fllxtf, S b*li&£ ^?t* KG a tf, «£ SBftBba^jSv^fflSE-fk* 

oS5c14S:l^±i-*i fcjWtiJfc&o Lt^LG a<7)«I*£#< Lfifi <tlS B a B <bSM7) s ^ 
<*»3SrT, ^^X^lT^^^ B H B ®ffi^^ B H B *@Kffi^?^4M-fk^K^)-T^^R 
tt^v>&&tkm*&2>z.ktfmL<&2>o ^<otztbG a<Dft$ Lv^in*ttffl»i, i~7 
at I nli, G a t l^fiftO^Sr^T L. G a ta ifjKfJMkM ^r±»f ftv^fc* G 

a*i?»CW*4, L^L^<^iJP-r^ t> ^«9igLIE^#'ffifiM< GaW 
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[0 0 7 1 ] 

_.<D <fc -9 :f^lJBi-S3V»Tf_»Jl#«-HU Ge, G a, Sb, T e. In, Mn> Ag 

Ge :Ga :Sb:Te = 4. 91 : 2. 90 176. 09:16. 10 ( a t o m%) 
Ge :Sb :Te :Mn= 5. 00:72. 0 0 : 1 8. 00:5. 00 (a t o m%) 
Ge :Ga :Sb:Te = 4. 0 0 : 2. 00:73. 00:21. 00 (ato m%) 
Ge:Ga:Sb:Te:Mn = 3. 00:3. 00:70. 5 0 : 1 9. 5 0 : 4. 0 
0 ( a t o m%) 

Ge:Ga:Sb:Te:Ag = 5. 00:2. 00:75. 0 0 : 1 7. 5 0 : 0. 5 
0 ( a t o m%) 

Ge:Sb:Te = 4. 89:77. 28:17. 83: (a t om%) 
Ge:Sb:Te:ln:Mn = 3. 00:72. 00:18. 00:3. 0 0 : 4. 0 
0 ( a t o m%) 
[0 0 7 2 ] 

m&frbMMM, H Jj&frWfcliDVDO 1 X (3. 5 m/ s) ~5X (17. 5m/s 
[0 0 7 3 ] 

S_«»?>II£f¥l_HKJ\ 1 0 nm~25 nra*«Jffi U». itfSt, 3£il„taVN3 < & »? 

ffl^_?E«IUB?>IRJ¥Wt#fc 12-20 nratiJiHfJ Lv^ c SMM^RWS 1 2 
nmi^fv^^ SJt75 s S< t^a V- v a J'tfVhS < & >9 > 4 tf s 2 0 

[0 0 7 4 ] 
[0 0 7 5 ] 

3 &fc#|&K<&#ffi««6#fc*^TIi, Rite* A g £__K^fcfc^*#**"CfllfifeLfc» 
[0 0 7 6 ] 

5J*Ji<?>i_IJ¥«\ 5 0nm-2 5 0 nmWL<, 9 0 nm~ 2 0 0 nm^WH 

<r> m^-Kmm^m <d bm a, n •* r & t r * ;v 7 r * it k & &#«i*„»h§ hti-r, 

ifcK»»*"bfi:Tt4ifc*?> 9 0 nmW±t$>^i «9 jfff L<. _tRB.fi 2 0 0 
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[0 0 7 7 ] 

ffflti.I«(i> (PC) , ^'J^^r^'J;^ (PMMA) ta}f<n-7 

[0 0 7 8 ] 

, sis«±i:> T&umm, ^mtumm. zro 2 , s io 8 , tio s ^^'x, 

(IX, i±Y 2 0 3 > CeO, Al 2 0 3 ^ MgCK C a 0 > Nb 2 0 5 ^f±S^ 
ff/f L£/I1fifi£ ^GDflil&^is^TRItJf £ LTA gEltlt L£i§^, fE«A7 

%MKmzmWTtfZ>M$\K&Z>tz)b, $> i V) # < m\\X& ££oT, «a{im 
w t %tW £ L</> 0 
[0 0 7 9 ] 

$7l:^^<7)^|S^#0^2c7)«fig;{i, jt^«LLK> T^m®> Zr0 2 , S i 0 
2 . Ti0 2 fect^X, (^X 2 fiY 2 0 3 , CeO> Al 2 0 3 > MgO. CaO, N 
b 2 0 5 J3 HXf^±mMitm<D^ < t i> lfl) 75^^^>T^»2^M^, 

tSt^ s B H ffl<7)BT^«jffi^l:^-r«»IS^, Zr0 2 ,Si0 2 .Ti0 2 33«fcO f X 1 
X a Y 2 0 3 ^ CeO, Al 2 0 3 , MgO. CaO, Nb 2 0 5 & «£ Xf1H±m.WLttM 

[0 0 8 0 ] 

±mmiR^m2<Dmm^is^rm^^±^mmm^z n s, sio 2 tj^^^t^ 

mcommi)K 2-10nm*«lff*U>o Zr0 2 £#tr$j^®f±, Zr0 2 

-?-«>^H H H <b1S3l^^4¥'tt^M<i-^^X% 03 Lv>$£Hti:> (Z r 0 2 ) a (S i O 
2 ) b (T i 0 2 ) c (X 2 ) d KttL, (moll) ^ 30^a<100, 0 

<b^40, 0<c^40, 0. Ud^lO, (a + b + c + d=100) X$> 2> ( X 
2 fi Y 2 0 3 > CeO> Al 2 0 3 > MgO, CaO^ Nb 2 0 5 £ =fc <«±3i$Hfctl^ 
1 %<D>pi£ < t ii-U) o 
[0 0 8 1 ] 

^m^mmmmmmt, mm^mu o o~7 8 o nm<7)i&Bmaii??£rtWfg-c 

A|££yh£ <i-^ 0 tS6 5 0 nrru *f $1 V >X<7)|§ p^tf* 0 . 6-0. 6 5 <7>*§^fi> 
Mfa<Dm2*0. 6mmtU StWhy-^f-yf liO. 7 4 ^ mJ^"T\ M<Oit%.$ it 1 
5 nm~ 6 0 nnK i$te£ 0. 2-0. 3//mtn o 
[0 0 8 2 ] 

[0 0 8 3 ] 

|S^^-^c7)^H(OS?7i s nT ( nti 2 J^icT)^^ T fiS^ t & & * n -7 * NfW) -e& 

, Fpi ( i i*'*A'A&) X*$>V), s*)V7><o&m& n - lffik L 1£ to X 9 - yxS&Jt 
$-£&o OP i, Fpi (Dffili, 0. 5<Opi+Fpi<l. 5 X$>2> 0 ZKD^)^^lt 
$£>K> ft^-Ol'X (1/^7) , ttft^Ji'XyiJ, Ma-jv^ £ 
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7GBODVD©«^ f^20m/s, UU&f<D? n -y * ttjBUEjg 0 . 2 6 7 ^ m/ b 
i t Kiv>t, f^l5 0MHzt*S o HI 4 fc#HB^*K«afc#£fflv»fc»^<a^;u 
^^-V^I^lC^fo ffiftf'-^OSSil^li (8, 16) ^i^Tftfio 
[0 0 8 4 ] 

[**fc#fl] 

[0 0 8 5 ] 



1 ~ 5 

SPftMtt, Z n S 
7 0 nm t L7tr 0 
±S5«M liZr0 2 , 



S i 0 2 = 8 0:2 0 (mo 1 96) <D?-ry h L, Rff * 

g 1 U^-TJ: 9 &> IS^S^M)? 1 7 nmt LffeRLfco 
S iO, , TiO, iiCfXa (iX, fiY 2 0 3 > C e 0, A 



i 2 o 3 , Mgo, cao, Nb 2 o s is x if^±mmtm<o^ < t i>-m & 
^Kzu&mt-rv h*m»xmmi 2 nm t l*. Ag^iH4iswi* 

KWl6 0nmtL^fiL^o 

3£«S:*n««<k«|||-Cftr#fc*Tff S 1 . 2mmt U LfcJ 

«LD ( 1 A^nx l 0 0 ^m) 3 . 5m/swW-8 5 0m 

*Tv-f^v K*fflv*T, f2«U£l 4m/sTSB«afj£**0. 2 6 7 ( «m>b i t 4 
9 fcBfi«Lfco Ba®7*-^OgEW^tt (8, 16) ^§8 0 ieil/W-li2 0mW 

giK. mm, &x &m&L&*i o o £*L$,SJ»aM*£ia 

[0 0 8 6 ] 
[|U] 





(mol%) 


(at%) 


(%) 


CDOWIOOO) 
(%) 


Ife&SW 1 


Zr0 2 :Si0 2 :Ti0 2 : 
Y 2 O a =50:20:28:2 


Ge:Ga:Sb:Te:Mn 
=3:3:70:19:5 


7 


10.8 




ZrO 2 :Si0 2 :Ti0 2 : 
Y5,O a =39:20:4O:i 


Ge:In:Sb:Te:Mn 
=3:3:71:19:4 


7.5 


11 


mmm3 


Zr0 2 : Si0 2 :Ti0 2 : 
Al 9 O5,=40: 16:40:4 


Ge:Ga:Sb:Te:Dy 
=3:3:72:20:2 


7.2 


11.5 


mmm4 


Zr0 2 :Si0 2 :Ti0 2 : 
CeO=50:22:23:5 


Ge:Ga:Sb:Te:Ca 
=3:2:75:18:2 


7.2 


11 




Zr0 2 :Si0 2 :Ti0 2 : 
MgO=40:26:26:8 


Ge:Ga:Sb:Te:Ca 
=3:3:71:19:4 


7.9 


11.2 



[0 0 8 7] 

Mt&ffl 6 ~ 1 0 

0> 7 4 £n ,li0. 25^*«S25nm, ??0. 6 mm© 
ZnS:SiO 2 =80:20 (mol%) ^^^y). L fl!U¥£ 

i64fi«itRffl7nmtU 0t:ft»Lfc o Z r O, , S i O, , T i O JSJrtfX s 
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, (|X, (iY 2 0 3 ^ CeO. A 1 , 0 3 . MgO, CaO, Nb 2 0 5 £ J: CM&±3H 

o S fcKA g£IHJ¥ 1 6 0 nmt LRttB k Ltz 0 #tt*«-ft#IB*!fctf U 2^mJ¥t 

. 2mmtU fa«H#fc Lfco 

^QgLD (l//mXl 0 0//ra) £ffiV^ ^iS 3 . 5 m/ s , 8 5 0 m 

W-CfB»Jf £i£ifIrffc$*fco IB»S4tt*S 6 5 5 nm> M|V>XNA0. 6 5 0t°y 
^7?^? K*ffl^T, SE»i&&l 7 m/ s -Cia^Jg7& s 2 6 7 ^m/b i t k%Z> X 

^3fc, fcJUK *fc»)agLfB®l 0 0 0 0«OS?«; ^-^-T 0 £ ^ ^ffill^#£f 

8 0*C> 8 5%RH^i:3 0 0^Mii(fU^ y^-^b(iiJtA^^o/t 0 

10 0 8 8 ] 

IS 2] 





(mol%) 


(at%) 






Zr0 2 :Si0 2 :Ti0 2 : 
Y 2 O 3 =50:20:28:2 


Ge:Ga:Sb:Te:Mn 
=3:3:70:19:5 


Zr0 2 :Si0 2 :Ti0 2 : 
Y 2 O3=50:20:28:2 


mi&M7 


Zr0 2 :Si0 2 :Ti0 2 ' 
Y,O a =39:20:40:l 


Ge:In:Sb:Te:Mn 
=3:3:71:19:4 


Zr0 2 :Si0 2 :TL0 2 : 
¥^,,=39:20:40:1 


mmms 


Zr0 2 :Si0 2 :Ti0 2 : 
^0^=40:16:40:4 


Ge:Ga:Sb:Te:Dy 
=3:3:72:20:2 


Zr0 2 :Si0 2 :Ti0 2 : 
Al 2 O 3 =40: 16:40:4 




Zr0 2 :Si0 2 :Ti0 2 : 
CeO=50:22:23:5 


Ge:Ga:Sb:Te:Ca 
=3:2:75:18:2 


Zr0 2 :Si0 2 :Ti0 2 : 
CeO=50:22:23:5 


mmm 10 


Zr0 2 :Si0 2 :Ti0 2 : 
MgO=40:26:26:8 


Ge:Ga:Sb:Te:Ca 
=3:3:71:19:4 


Zr0 2 :Si0 2 :Ti0 2 : 
MgO=40:26:26:8 



[0 0 8 9] 

3] 





(%) 


iyy9— 
(DOW1000) 
(%) 


6 


6.7 


10.2 




6.5 


10.4 


mMms 


7 


10.7 


mmM9 


6.8 


10.8 


mmm 10 


6.5 


10.9 



[0 0 9 0] 

itmn 1 

W&L<DM ?f * 0 . 7 4//m, ?IIS0. 2 5 ^ rru 2 5 n itk JPS 0 . 6mm<7) 

§B«ll*tt. ZnS : S i 0 2 = 8 0 : 2 0 (m o 1 96) <r>9-Vy h U flt/¥£ 

7 0 nmt L^o ^ 2 K^-f J: 9 0?$e<7)Ifi^3*-Clfl#nrt^IB#»$rlHJ¥ 1 

7 nmt LTfttSLfco ZnS:Si0 2 = 80120 (m o 1 %) ift^*JS*ttff 1 2 
nmt L±gB«M t Lfco BtftKfJtJBfc LX S i C 4 ntntf)II(: LTotffco 

«t-fkKiJh**R»tfclfe, A g 1 6 0 nmt LRItSt L^o ^iftflMWIHSrSMr 

^-com. ^CPiLD (l^mXlOO//tn) . 5 m/ s > rcy- 7 5 0 m 
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^ 7 '^ A * K£fflV>T, ie«i$ 14m/s -CiaiftaPJK^O . 2 6 7 «m/bi tt^ 
[0 0 9 1 ] 

7 % Jfc«#g l -cti 8 % ^-e* 19 , $ tz 1 0 0 0 mm *) £ LIfi#B#<7) * * - fi, 
£Jft09 5 -Cii P w 1 3mWJ^±-^**tffi-^"C*ofe<^tc«-L"C, itmm 1 "C«t 1 

Sfc, Jfc«Ml fc#^Tf±, M«M*fr£tt&. 8 0C, 8 5%RH«:3 0 0W 

[0 0 9 2] 

Hifcfll 1 1 

h?y?\£y?-0. 74//m> l#12cm,f?0. 6mmO*'';*-^- Mf ± 
tcv^fn>^^y>^Kr, TSfttilcZnS (8 0mol%) Si0 2 ( 
20mol%) £65nm. ffl^fkMUlUG e : S b : T e = 4 8 9 ' 7 7 28' 
.17. 8 3 (a t%) Sri 7 nnru ISHIIlKZ r 0 2 -S i 0 2 (2 Omo'l 96) - 
Ti0 2 (20mol%)-Y 2 0 3 ( 3 m o 1 96) £ 1 0 n m> Rltifcf&Jg A g £ 1 
4 0 nml^ifL, M^KItift«t®±^ T * 'J ^iR*^jRflMbJ»||B*^ feT> 3 - htt 
Wllfi:J:otMLf:tMIi^^LTa§l 2 cm, J¥$0. 6mm^>JA- 

M:i J: >j T-i x ? fcffoft Lfc 0 -cox-fX 

^S-Mite^-AP#l ^mX 1 0 0 ^ m<r>ytT4 ***MMt$&1l*fl§H, &£) 8 2 0 mW 
> t:'-Ail)lf 3 6^m/r o U MiS 3 m/ s e c 0*#-C*JJHMg^*K*fc t t 

(«g6 6 0 nm, NA 0. 6 5) ^rffl^TfE^Ml 7. 5m/s i:TEFM+5> 

^7-0. lmW, «*A"7-6mWi:L, h 7fy|i*^ffi K 1 Tjgffi* h 7 

trS>**3MSLfc<feS>*JflV»*: 0 ttzW*iH±m&3. 5m/s, /n°7- 0. 7mWfcLfc 
o £#J0Wl 0 0 hfOy^-tt, 7. 8%> 9. 6 96t* 

fflitMM, tyalz-yg^y 2. 2%. 64. 1 KkZrfl^tlk&ftK&ifrb 

m-?&-otz 0 itzzwT* xt?*mk*-?y*m^x 8 ov, ssrh, 5oomm<r) 

[0 0 9 3] 

1 2 

1 1 ©fflSS-fkffi«J10J|ajSft*G e:Ga:Sb:Te = 4. 91:2 90*76 
. 09: 16. 10 (at%) k Ltzmt, Ilk LTjtf-f ^ ^ L 

7tr 0 £Or-f7^*JSj|tlf-Apfti ^mx l o 0 ^ m^T^V X * 
ttlj7 2 OmW, lf-AS»JiSft3 6 ^ m/ r o t, ^iS3m/s e c«Mt« B B B 
^W^<7)^)-^^)M^ B e H >fb7)W^-e*o7t:o ^fBOTfgft 

*-r>*ffl^t8 0t, 8 5RH, 5 0 0 l$ffl<7)M^fcMi£^fv^>^ ^--^pji 
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[0 0 9 4 ] 

1 3 

%W\ 1 1 <V±.3&MMm.J&%: Z r 0 2 - S i 0 2 (20mol%)-TiO 2 (40m 
o 1 %) -Y 2 0 3 (3 mo 1 96) t LfcffiWU 1 tmmK LXltr 1 7 9 

J&Ltzo Z<Dt*4 7 9 £HB|ttf- Ap# m<Vitr 4 7 9 tyMit^W* ft 

^ m±J8 0 OmW, t*-A^V)^3 6//m/r o t. MiS3m/s e c 
^B s H -fb^^*7ti:^^, SW^c7)#,-^^^ B s H ^nrfgT^o7^o #J«^.f H 'ftf£, 

LTy y * - Lfc *JEIK«*>S> s> * - it 8 . 1 % 1 3£&'b £ 

$)ofc e i0f^^S:Iit-7>$:ffl^T8Ot:, 85RH, 5 0 0 nW<Oto&&5ik 

[0 0 9 5 ] 

^ifctf!) 1 4 

1 1 OfflSE'fklE«Jl©j|aift* G e:Ga:Sb:Te = 3. 02:2. 96:75 
. 05:18. 97 ( a t 96) t Lfcflili. $kt&W lit mmK Lt*f^ 7 9 L 

til*8 4 OmW, ^-^jl^Jt 3 6/iin/rot, ili* 3 m/ s e z <n*kft'?lBimft& 
^-fi7. 7%i;£fr/h£ Wi|-e&o*:7^\ ic^^V 7 9 - 7*> *m 8 0 T? 

> 8 5rh. 1 0 omm^im^tmm^n ^tztc\h, 1 o o v$mm~tzm~? - 9 <7>m 

[0 0 9 6 ] 

&±<7)£iKs 1 vytmmmfoKiKif, ^<Dmm^Rv±^mmumt Ltz 

[0 0 9 7 ] 

MXltlLf&frZmfcLtzZ tfrb, s£§B£. -M&mZMK&^T, w,m&x\ 

mmfc*n i> c\ 1 7>*-e h„ 

[0 0 9 8 ] 
[0 0 9 9 ] 

«2ftii$-igft, mTm>m2&mm ^mm±m>ummt mmvunt Ltz^ t^h, m 

[0100] 

m*^8~i 3<Dmzmmm^ xtm, Jmrnrngkit^m-^xx-^-u vKx^m^m 
iki>'p%^%:t*mKtztiMm&fmi-2>z\ktfx~£, mB&mm^&^xmtitzmm^tk 

[0101] 
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[0102] 
[0103] 

I o 104 f u ~ * 

»©Affft*«fiaa*fa«iM**#4£i:*t-r** 0 M * T * 7 '*»* L > **** 

[0105] 
[0106] 

MTf <7>MJ?J&> 9 Onm- 2 0 0 nm?*4:tW, ^T* frfc*afflR»-C2fe »J IBM 
[Ell] *»W»wfe»t*^-03fc1E»JSE#o«*^i-|Riftg|fMig 0 

[S3]i^lft^ Z r 2 OM^tZnS-Si0 2 *>*&<D* - /t- 9 ^ h 
[^#coi^0J] 

1 s« 

2 tsu^s 

3 p£^^ 

4 ±as«a* 

6 2 ifcMJB 



I 

(19) 
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